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TITIE: Considerations on the etiological diagnosis of listerian meningitia(o[Thia

paper was presented at Scientific Session "100th Birthday of Professor I, Cantacuzino™
held in November 1963.)

SOURCE: Micrdbiologia, parazitologia si epidemiologia, v. 11, no. 1, 1966, 31-39
TOPIC TAGS: diagnostic medicine, bacteriology, infective disease

ABSTRACT: In view of the
[difficulties encountered in the first case in Rumania of an identified ;
fuman strain of Listeria monocytogenes, the authors discuss: observations
‘relating to each astage of the diagnosis, with emphasis on unusual aspects; -
the establishment of& differential diagnosis and awoidance of confusion |
with other germs such as corinebacteria, entorococei » 0tc.; a diagnostie
schene for the diagnosis of human listeriosis, espacially neurolisteriosis,. )
!
!

4daptable for use in any bacteriological laboratary. The authors thank Professor
N. Stamatin for the supply of corinebacteria and erisipelotrix provided.t The

authors also thank Doctor Al. Pop. for agsistance with the diagnosis, Orig, art. hass |
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EQBLIKOVA, A.G.; ZABOZIAYNV, B.Sy;BARON, R.M.
Coating furniture parts with paper in finishing them with nitro

enanel, Der.pron. 8 no.l:21 Ja !'59, (MIRA 12:1)
(Vood finishing)
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Operation of lMotor Vehicles

Driver-Stakhanovite Artemiy HNikolayevich Primenov, Avtomobil', No. 4, 1952.

B Abstract of CSDB 2877, Unclass.
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AUTHORs ~ Barom, 5. L7 . 50V/155-58-5-4/37

TITLE: On Summation Factors for Double Series Which are Absolutely
Summable With the Cesaro Method

PERIODICALt Nauchnyye doklady vysshey shkoly. Fiziko-matematicheskiye
nauki, 1958,Nr 5,pp 19-20 (USSR{

ABSTRACT: Starting from the investigations of Kangro “Ref 1,2 / the
author investigates the following problem ( n the denotations
of /Ref 1,2_] ) s Which conditions the sequence { € o t must

satisfy in order that the ¥ (or C{’g, CZ’g, Cg’c)- sun-

o
nability of 7— ¢ u follows from the C 8 summability

mn mn l
of Tun .

J.heorem. Let 0<Y, g<<Jl4 8 . In order that the numbers € o

be summation factors for the types a.)(C ’B, c Le ) b.) b)(

Card 1/ 2
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On Summation Factors for Double Series Which are 50V/155-58-5-4/37

Absolutely Summable With the Cesaro Method

| (6% ol'%) o) (@b®, BB @) (@, P | it o e

cessary and sufficient that

A%B € =90 ]L-(m + 1)-0‘(n + 1)'8]

on onn

zx°° £

n mn

=0 [(m+ )% (ns 1)f8
8

An € n= 0 [(m + 1)7-“'(11 + 1)"8]

€m0 [(m + 1)3’-* (n + 1)Q~BJ

m
There are T references, 4 of which are Soviet,2 English and 1 Germar,
ASSOCIATIONs Tartuskiy gosudarstvennyy universitet (Te.rtu State University)

SUBMITTEDs  January 20,1958

4
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_BARON, S., kand.fiz.-matem.nauk; TAMAY, T [Tarmei, T,]

Summability factors in the Cesdro method of negative order.
Zesti tead.akaed.tehn,fllis. no,1233-36 162,

1. Tartuskiy gosudarstvenny universitet,
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Kangro,G.,and Earon,S. LA S0V,/20-124-4-5/67

Sunnatior Factors for Double Series Summable by~CesaJS's Methoad
(¥nozhiteli summiruyemosti dlya dvoynykn ryadov, summiruyemykh
metodem Chezaro)

Al .

Coklady Akacemii nauk 58%#,1552,Vol 124,3r 4,pp 751-753 (USSR)
The author cornsiders the following protlery et -caditions
have to te satisfied by thz double sequence an in order
that from th2 sumzmebility of the scriss o according

to a certein Cesaro m2thoéd ther: o lows the surxrability of

o>

the series mp Uqn £0%0Tdinz to a (in gensral other) Cesers

nn
method, If the =n savisly ths m-rationed coaditions, than

they ars called sumration fectors. In three thesrers Tormulastaed
without proof, for several cases thz suthor gives the desired

Carg 1/2
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S0V/20-124-4-5 67

necessary and sufficient cenditions. From these results there

follow several thecoroms of Herdy /"Ref 7_7, Moore s
Hanilton /"Ref 6 /
There are 8 references,

ete.

Ref 3 7,
Some ex .mples are given.,
2 of which are Soviet, 4 american,

1 English, and 1 Japanese.

ASSOCIATIOH:T&rtuskiy gosudarstvennyy universitet (Tartu State University)

PRISENTED:

SUBMITTED: January 31, 1957
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~-BARON, S,, Iand. fiz.-matem, nauk; PALLUM, E.; PETERSON, M,
On two theorems of Chow and their generalizations for doubls
series, Izv, AN Est, SSR, Ser, iz, mat. i tekh, nauk 11 no.4: : :
277287 162, (MIRA 16:1)

1, Tartuslkdy gosudarstvennyy universitet i Institut kibernetild
AN Egtorskoy SSR,

(Series)
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BARON, 5. 4 d of Phys-lis : '
ARCN, 5. 4., Cund of Phys-Msth Sci (dies) "nultiples or Intesrals for

B ot prr Iome " Mo, 4 o=
Blnary Rowe, Tartu, 1959, 11 pp (Tartu Stite Urie

(KL, 1-60, 119)

© 3! Leozetry)
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1

. BARON, S..1A 4

New proofs of the main theorems of the summability factors. Eesti
tead akad tehn fuus 9 no.l:47-68 *'60. (EEAT 9:9)

1. Tartuskii gosudarstvennyy universitet, Tartu.
(Series) (Convergence)
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BARON, S.G.; GREBENNIKOV, V.V.; LYUBINSKIY, N.M.; TSEYILIN, G.D.
7 TBAPOMOV, A.Va,, red.

[Easing the start of engines in winter] Oblegchenie puska
dvigatelei v zimnee vremia, Moskva, MNauchno-tekhn. izd-
vo M-va eviomobil'nogo transperta i shosseinykh dero

RSFSR, 1963, 70 p. %MIRA

CIA-RDP86-00513R000203710008-0"

APPROVED FOR RELEASE: 06/06/2000



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203710008-0

SHCHENKOV, S.S.; BARON, S.G,

The AEGP-2 unit for welding in an atmosphere of carbon oxide,

Biul. tekh.-skon. inform. Gos nauch.-issl, ins
h o ) P o™ o - t- na Cha i
tekh. inform. 17 no.2:28-29 164, (Mmz 17:6)
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BARON, V.,
Syndroma Tietze. Acta chir. iugosl. 3 no.4:305-329 1956.

1. Ortopedska klinika Medicinskog fakulteta u Zagrebu
(predstojnik prof. dr. F. Grospic).
(RIBS, dis,
Tietze's dis. (Ser))
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BARON,V.; DURRIGL,T,

 —— e -

Periphex:al lesions of the extremity following immercion (immersion
Toot and hand syndrome), Acta chir, iugosl., 6(7) no.3:213-221 59,

1. Ortopédska klinika Med, fakulteta u Zagretu, Predstojnik: prof,

dr. F. Grospic; i Centralna reumatoloska stanica u Za
prim, dr, D. Cop. u Zagrebu, Rawmatelj:

(IMMERSION FOOT case reports)
(HANDS dis.)
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ANDRIYEVSKIY,B., inzhener; GLOTOV,Yu., inzhener; BARON,V., inzhener

Methods of dendwood gland repairs on "Ul'ian Gromov” type vessels.
Mor.flot 15 no.9:24 S's55, (MLRA 8:11)
(Ships--Maintenance and repair)
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S BAR N sy GLOTOV, Yu.

Replacing the main engine on ships of the "Malito ta
1 T 7 S e M pol type.
Yor, flat 18 no,R:18-19 Ag 158, (HIRZpll:Q)

1. ¥achal'nik proyelktno~-konstruktorskogo byuro Estonakogo paro-
khndstva (for Baron). 2. Starshiy inzhaner sluszhby sudovogo
khnzyaystva Estanskngo parokhodstva (for Glotov),

(Mrrine diesel engines)
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BARON. V.A., ineh,; GLOTOV, Yu,G,, inzh.
Seagoing, self-propelled ire-dreaking ferry. Sudostroenie 24
no.,1:3-6 Ja '58. (MIRA 11:2)

(Ice~breaking vessels) (Ferries)
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BARQH, V.R,

-
Nomogram for the hydraulic calculatisn of medium- and high-
preasure gas plipe lines. Gaz.prom. 5 no.2:42-44 ¥ 160,

(MIRA 13:6)
(cas pipes)
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BARON, V.
Spondylolisthesis. Acta chir. Iugosl. 8 no,1:1-23 '61,
1. Ortopedska klinika Medicinskog fakulteta u Zagrebu (predstojnik

prof., dr F,Grospic).
(SPONDYLOLISTHESIS)
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—.BARON, V.A. (Tashkent)

Seepage of water from a shallow channel with a highly

permaeble layer at a finite depth, taking infiltration

into account. PMTF no.1:101-105 Ja - F *61. (MIRA 14:6)
(8211 percolation)
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L3 PCSTIOV. Yu.V.;
e YA

Construction of vertical drainezc in the Golodniye Steppe. lat,
po proizv, sil. Uzb, no,15:281-306 '60, (1VIFA 14:8)

1, Institut vodnykh problem i gidrctekhniki AN UzSSR; Uzbekskiy
gidrogeolosicheskly trest 1 Glavgolodnostepstroy.
(Mirzachul! rerion--Dreinage)

8.
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EARON, V.A.

Unsteady ilow of underground waters to the vertical drainage well.
Vop. ridr. no.3:141-151 ‘61, . (MiRa 15:4)

(brainage)
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BARON, V.A.
...————"&‘——_'-‘-.—”~
Determining the total yield of a well system of vertical drainage.
Vop. pidr. no0.3:152.156 ‘61. (MIRA 15:4)
(Drainage)
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L oex A

_.BARON, VLA,

Determination of the water permeability of soils, Izv.AN Uz,
SSR.Ser.tekh.nauk 7 no,2:48-54 '63, (MIRA 16¢5)

1. Institut vodhykh problem 1 gidrotekhniki AN UzSSR.
(Soil percolation)
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0 dralnage with the drednine laver situntsd at & f

L, Inv, AN Uz,S8LR, 300 tekh.nauk 8 ne.l:sZ.)-5] Ve,

Cio
1 ")

2

Caleulating a well for vertical dreinare with a gravel £

Ibid,:70-71

[ 3:",:4311(:::'.:int‘;‘l}\iy ichne~iog e

problen 1 gidrotekhniki,

AR |
i

A3ty Tustitut vadnykh
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BARON, V.L., inzh,

Usinthhe granular armonium nitrate explosives in under—
grouna mining abroad. Vzryv, delo no,57/14:303-214 165,

‘ (MIhh 18:11)
1. Trest Soyuzvzryvprom.
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BAROK, V,L., referent
Study conducted in Xngland on the shattering of blocks
of rock by blasting. Varyv. delo no.50/7:109-113 '@&2,
(MIRA 15:9)
(Rocks--Testing) (Great Britain--Blasting)
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BARCH, 7.L., gornyy inzh,
tuteulsvion of underground breaking with a simple explosive
iiv the IUkspor" Mine of the "Apatit" Combine, Varyv, delo
no.54, L 215-219 0 Y64, (MIRA 17:9)

1. Mostovskiy institut radiowslektroniki 1 gornoy elektromekhaniki,

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203710008-0"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R0002037100-0 ' ]

Lot N N I S b

BARON, V, V,

USSR/Chemistry - Systers Feb 29
Chemistry - Magnesium, Systemt Zine

"Diagrarmatic Structure end Mechanical Characteristics of the Mg-Zn System,"

Ye, Y. Savitskiy, V. V, Baron, Inst Gen end Inorg Chem imeni N. S. Kurnakov,
Acad Sci USSR, 4 pp

"Dok Ak Nauk SSSR¥ Vol LXIV, No § r‘; bq)—b-’ib

Tried to obtain deforrad serples, and to experiment with sanples processed by
pressure, as well as those in a cast state. Placed particular stress on two points:

(1) influence of the kinetics of esteblishing equilibriwa in the form of a structural dia-
gram of Mg-Zn, and diagram of composition and reci.anical characteristics, and (2)

study of the effect of temperature on the mechsnical characteristics of alloys
enriched by intermstallic compournds., Submitted by Acad G. G. Urazov, é Dec /8.

PAh 29/49T2

I

v
SR
i rtnin

.
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Production of Deformed Test Speclmens From Inter-
metallic Compoundy. {In Russizn) E. M. Savitskil. V.
v, liaren, and M. A. Tylkina. Zavodskaya Labora-
tormge {Factary Laboratory), v. 15, June 1949, .
729732,
Develops method and apparatus far praduction of
the above by hot pressing and hot extrusion,
Shows that the concept of intermetallic compounds
ac brittle substances is correct only over a definite
temperature range, and that such compounds be-
have as plastic substances gnder certain conditiens.
Deformed  test ﬁprcimen; of the intermetalhc
compounds of Mp/n, Mgln, and Mydn. and of
the intermctallic p und v phases in the Al-My
xystem with different concentrations «f compon-
enis were obtained.
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Baxow V.V
137-58-1-1909
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 1, p 256 (USSR)
AUTHORS: Savitskiy, Ye.M., Baron, Y, ¥N. _
—

TITLE: The Hardness and Ductility of Molybdenum-base Alloys
(Tverdost' i plastichnost’ splavov na osnove molibdena)

PERIODICAL" V sb.: Prochnost' metallov, Moscow, AN SSSR, 1956, pp 144-161

ABSTRACT: An investigation is made into the properties and microstructure
of cast Mo alloys with B, Si, Ti, V, Cr, Zr, Nb, Ta, and W added
in quantities of 10 and 20 percent, and zlso of alloys containing up
to 0.5 percent Al and up to 0.2 percent C. The specimens were
smelted in an electric arc furnace in an Ar atmosphere. Hardness
(H) was measured at room and elevated {1150°) temperature, while
the ductility of the alloys was determined by upsetting specimens
in a press. The H of Mo at 20° is increased 3-4 times by additions
of B, Si and Zr. A considerable increase in H is observed on in-
troduction of 15 percent Cr and 1 percent B. Additions of 1-20
percent W do not increase the H of Mo. An insignificant increase
in H is observed when V, Nb, and Ti (Ti+ ]l percent B) is added
to Mo. At 11509, the greatest increase in H is observed on ad-

Card 1/2 dition of B, Si, and Zr to Mo. V, Ta, and Nb also significantly
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137-58-1-1909
The Hardness and Ductility of Molybdenum-Base Alloys

increase the strength of Mo at 1150°. The least effect is caused by Ti and W.
At 11509, the reduction of H is greatest in alloys containing B, Si, Zr, V,
and Ta when the content of these elements is up to 10 percent, when the Nb and
Cr content is up to 5 percent, and with W up to 20 percent. The alloy contain-
ing Ti has the greatest softening effect. Addition of K > 0.2 percent to Mo
causes a pronounced reduction in the ductility of Mo, and when there is > 5
percent B, the alloys become embrittled. The ductility of an Mo-S8i alloy drops
sharply when the Si content exceeds 0.32 percent, and it 1s zero at 3.5 percent
Si. Alloys containing up to 5 percent Ti will take deformation without the
appearance of cracks, but higher Ti content (20 percent) renders them brittle.
The ductility of alloys diminishes with increasing Cr content (over 0.2 percent
to 5 percent Cr), but beyond that it shows little change, while as Nb and Ta
increase to 5 percent it increases, after which it undergoes a2 pronounced
drop and is 5 percent at 20 percent Nb, and 24 percent at 10 percent Ta.
Specimens containing 15-20 percent V fail under compression. Mo-W alloys
will undergo 20 percent deformation without cracks (at 10 percent W and 1
percent B). Bibliography: 16 references.

Ye. K.
1. Alloys--Yaerdnezs 2, Allsys—Dustility 3. Adlays.~Micresirusture

Lo Klloys-«Froperties
Card zs/rz po
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b/‘?/\u/U/ V. V.

: USSR/Scizd Stote Faysics - Mechanical Properties of Crystals and E-9

Polycrystallire Compounds

¢ Ref Zhur - Fiziks No 2, 1957 No 3950

- Savitskiv, y2 ¥  Baror V.V, 34wit .C ,-_;ég
- Iastitute of MetalIur@y Academy of Sciences USSR oo %' GRS
© Concerzarg the Additiveness of Mechanical Properties of Metallic Alloys

and Mixturec

¢ Izv Sewtora fir -kair analiza IONKh AN SSSR, 1956, 27, 86-96

Using the systems Mg-Si, Mg-Ge,. Cu-Si, Al-Cu, Ni-Si, and Co-S5i as ex-
amples, 1t 1s shows that the mechanical properties of two-phase metallic
alloy-mixtures depend substantially on the mutual distribution of the
structwre of ccmpenents in these mixtures. The presence of a soft com-
ponent (for example, a eutectic component), distributed over the boun-
dardies cf the 52114 phase, causes & sharp reduction in the hardness of the
alloy. RNo edditive deperdence of the properties on the composition 1is
observed in this case. 1f the soft component is located in the alloy in
the form of 13dividual inclusinns and if the structure is in general-,.
broke2 up the character of the dependence of the properties on the

c1/2
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Pelycrystalline Compruzds

Abs Jcur - Ref Zhur - Fizika, No 2. 1957 No 3950

compositiss fs closer tc additive. Such a distribution of the components
can be cbtai-=] 1 there is a small difference in their melting points
{Cu-Al', paztic.iarly by hot deformation of cast alloys; if the dif-
ferexce 3w the m2lting temperatures is considerable (Al-Si, Mg-5i, Cu-Si),
the metal ceramic welhnd is more effective. The mechanical properties

ol the € Al 2ll-ys ot bigher temperatures approach additiveness to a
Ereater sxTALL cuing te the streng sortening of the Cu-Als compound.

osc vl ottt s bysed or the Mg~Zn. Mg-Zn o and Mg-ZnS compounds, the
hardcese a0 varves :1r2arly with the compofition at oerdinary and high
Temperat - =2
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Tranclation fron:- Referativoyy zhurnat Motabyerpive, 1957 Nr i p 98 {USSR)
AUTHORS- Savit-kiy, Ye, M. Baren, V.V,

TLE. _ o ) \’\_ i
P”\pwr ren cf Alioya by the Method of Sobtoigtioe W L
N 3 ore ! N M i ) ‘
meiting Compoenernt (Prigorcslemive woiooor metodom
zameshohenuye tegkoplavkay “ostaclvayu - hohey)

PERIODICAL- T:. In i metulivrpic AN SSSR 1957 N- pp 48 GRS

ABSTRACT: LEPET.Menit vere condosoed on the subocltatien o 4w
meinrg compenent in the alov . of At with Gu N: .nd S
The veplicemont of the rvtectic with : harde: 'u:rr,}')o'mu"?;‘-
crc‘a. @ the hurdres: of the ¢lloy; ot 2lsa ‘nores oz ‘he trength
c{ the pinatic alicy: Putlover it in the c3u6 of the hritil, a“‘»cy;ﬁ
Thu 'hc{h;x(m?*; ot oan Sty ocort vining 15 pevcent Si wa ,~ m N
¢recceditrom 52 kg/mm -2 ,40 kh/mm - by Iepoicing fhe
.z-utecvtic, tompinent ‘micrchaane. : 80 8. kg/'m'm:‘) J»’i?l‘; ~n
T;if‘:rnhcA -0y of Al : <5k Cu Jmicrohasdres - T30 k’g/'mrrw" Y.
i 20 winedr ¢ v o replaced by ooozier comrperert the hordaoe. |
of *he aiioy i decren: «d,
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AUTHOR SAVITSKIY Ye.M., BARON V.V,, IVANOVA K.N. 20-5-25/67
TITLE Diagram of Molybdenum Hecrystallization.
(Diagramma rekristallizatsii molibdena -Hussian)
PERIODICAL Doklady Akademii Nauk SSSR,1957,Vol 113, Hr 5,pp 1o7ow1o72(UcS.S‘R.)
Received 7/1957 Reviewed 8/1957

ABSTRACT Apart from other factors, the size of grain is known to influen-
ce the mechanical properties of metals. In the case of molyb-
denum this manifests itself with particular clearness. A britt-
le and coarse-grained structure can be rendered more fine and
uniform by a suitably selected heat treatment. In this way the
materinl becomes more plastic and is better suited for cold treat-
ment. Therefore the setting up of a recrystallization diagram for
molybdenum, which contains the size of grain, degree of degree of
deformation, and annealing temperature, is of particular interest.
As hitherto this problem had been but little investigated, the au-
thors carried out therecrystallization of rolybdenum of the first
type. In order to obtain a uniform, fine initial structure; the
material was several times forged at from 1600 to 12000.The total
degree of deformation amounted to 96%. As a result of this treat-
ment the very coarse and uneven structure disappeared. Forging at
low temperatures led to the formation of texture. After annealing
in the vacuum at 130° the samples had a polyhedric fine-grained
structure with an average size of grain of about 22. - 25 . On

Card 1/2 the strength of these results it may be assumed that the hot for-

1
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Diagram ¢f Molybdenum Recrystallization. 20-5-35/67

ged molybdenun can be annealied up to 1400° after cold treat-
ment at degrees of deformation of more thap 20%. On this occasion
the grain remains fine. Higher annealing temperatures lead to the

formation of a coarse-grained structure after annealing.
(23 illustrations, 1 table).

ASSOCIATIOR Institute for Metallurgy "A.A.BAYKOV" of the
PRESENTED BY BARDIN I.P., Member of the Academy
SUBMITTED 30.10.1956

AVAILABLE Library of Congress
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SAVITSKIY, Ya.M,; BARON, V.V,
Machanical propertios of silicon at various temperatures. Trudy Inst.met.
n0.3:191-164 158, (MIRA 12:3)
(S111con--Teating)
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78-3 3.38/47
Savitskiy, Ye. M. , Baron, V. V. . Tylkina, M. A.

e

The Phase Diagrams and Properties of Gallium and Thallium
Alloys (Diagrammy sostoyaniya i svoystva splavovy galliya i
talliya)

Zhurnal Neorganicheskoy Khimii, 1958.Vol.3. Nr 3, pp.763-775
(ussr) . :
W

The s tructural and physico-mechanical properties of the alloys
oggallium with silicon and germanium in all concentrations as
well as of gallium with antimony, manganese, copper and thal-
lium with lanthanum were investigated. The phase diagram of
gallium with silicon is of an eutectic typs. All alloys con-
sist of two phases. The aldition of silicon to gailium high-
ly increases the hardness and the electric resistance of sili--
con. The phase diagram of gallium and germarium also is of an
eutectic typoe., The eutectiscomposition melts at 29°C and has
a gallium content of 99,45 %. All alloys of this system possess
metallic conductivity,
The structure and the properties of the alloys of gallium and
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The Phase Diagrams ard Properties of Galljum and Thallium Alloys

antinony were examined for hardness microhardness, plasti-
city,. strength and electric resistance between 20 and 600 C.
Alloys with 63,59 - 64,08 % antimony at room temperature

have & maxinum eleciric resistance which decreases with a
rise of tenmperature. This proves that these alloys possess
properties of gemiconductors. The structure and the proper
ties of the alloys of gallium with 50 - 86,3 % gallium were
exanined by microstructure, hardness, strength, microhard 5
ness and electric resistance at temperatures of “20-300°C.
The following compounds occur in the allovsi MgGa and lg Ga20
Alloys in the domaln of the compound ligGa show the highegt
hardness and the smallest strength and plasticity. The system
gallium-copper with 15 - 85 % gallium was also investigated
for migrostructure, hardness, strength, microhardness and
electrioc resistance..The results showed that by the addition
of galliun to copper hardness. strength and electric re-
sistance increase. but that the plastici ty decreases. The
electric resitance of the alloys increases with a rise of
temperature. The phase diagrams and the properties of the
alloys of galliun with germanium, gallium with silicon and
gallium with lanthanum were also investigated. Alloys betwaen
gilicon and thallium do not occur. In the system lanthanuum-
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78-2 3.38/47
The Phase Diagrams and Properties of Gallium and Thallium .iloys

-thallium the compound La.T1 occurs which possesses an high
electric resistance and an high hardness. There are 15
figures and 19 references, O of which are Soviet.

ASSOCIATION: Institut metallurgii im., A, A, Baykova, Akademii nauk SSSR

(Metallurgical Institute imeni A. 4. Baykov,AS USSR)

SUBHITTED: June 25, 1957
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S0V/24-58-4--6/%9 ]
AUTHORS: ‘233321_1;1;4‘Yefimov, Yu.V. and Savitskiy, Ye.M. (Hoscow)

TITLE: The Structure and Properties of Alloys in the Vanadium-
Molybdenum System (Struktura i svoystva splavov sistemy
vanadiy-molibden)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh
Nauk, 1958, Nr 4, pp %6 - 40 (USSR)

ABSTRACT: A vanadium-molybdenum phase diagram has not been published
so far. As Mo and V have the same crystal lattices,
similar atomic diameters and identical electron structures,
it is possible to assume that these two elements form a
continuous series of solid sclutions. This assumption has
been confirmed experimentally when measuring the lattice
parameters of powder-metallurgical specimens of V-lio.
However, cast V-Mc alloys are reported to exhibit a seccrd
phase at between 10 and 60% Mo.
No data on the physical and mechanical properties of tlese
alloys exist. The authors have carried out an investi-
gation of the structure and properties of V-lio alloys,
established their melting temperatures and constructed a
phase diagram for them. b

Cardl/4 Alumothermal vanadium, containing 95.5% V, 0.9% Al, 0.15% Fe ,
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The Structure and Properties of Alloys in the Vanadium~Molybdenum -
System

0.2% C, 0.%% Si and a considerable quantity of oxygen,

and molybdenum in the form of sintered rods, containing ’

99.00% Mo, 0.075% C. 0.04% Fe and traces of Si and W, e

served as raw materials. The alloys were prepared in an s

arc furnace, provided with an insoluble tungsten electrode,

in a helium atmosphere. The voltage applied was 60 V

and the current 1 00O A, the electrode diameter beirg 8 mm.

Each alloy was remelted four times in order to ehsure aven

mixing, and each ingot weighed 60 to 70 g. Spectroscopic

analysis of the alloys for impurities shovied the presence

of 0.01% each of Fe, kin and Si and traces of Mg and W.

The solidus and liquidus temperatures for alloys of var ious

compositions were determined and a phase diagram constructed g

(Figure 1). This shows that all alloys are solid solutions.

The as-cast structures ware examined and hardness values N

determined. The specimens were ghen homogenised by

annealing for 10 hours at 1 600 “C in vacuo. The micro-

structures of the homogenised specimens were also examined

and hardness, microhardness, plasticity under a compressive

Card2/4 1oad and electrical resistance determined. Hardness was
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mue Structure and Properties of Alloys in the Vansdium-lolybdenum
Systenm
measured under a 50 kg load for 30 sec, microhardness
under a 50 g load.
The microstructures of the cast alloys are shown in
Figure 2. The alleys with up to %0% V are single~phased.
The alloys with %0--60% V show dendritic liquation and thcse
with 80-90% V have & finely dispersed precipitate with a
coarse-grained background. After the homogenising treat-
ment (Figure 3) alloys with up to 60% V are single phased.
Alloys richer in vanadium have coagulated particles
(mainly A1203) in the grain boundaries and within the

grains. Homogenisation also results in grain growth.
Addition of vanadium to molybderum results in an increase in
hardness. The alloys have a greater hardness before the
nomogenising treatment (Figure 4, Curves 1 and 2). The

maximum hardness is 380 kg/mm2 for the as-cast allcys ard

315 kg/mm2 for the homogenised alloys. kiicrohardness
(Figure 4, Curve 2) is higher and the maximum 1is

Card3/4 675 kg/mma at €0-70% V. The difference between the hardness
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The Structure and Properties of Alloys in the Vanadium-lolybdenum

System

SUBMITTED:
Card 4/4

and microhardness values is due to the preparation of tae
microsections and the presence of the intergranular
constituent. The hardness-composition curve is the normal
type for metals forming unlimited solid solutions.

The plasticity decreases with increase of the second
component (Figure 4, Curve 4), especially in the region
40 - 60% V where the tensile strength is 100 - 150 kgg/n:md.
The greatest plasticity is shown by pure molybdenum.

The electrizal resistance-ccmposition curve at room
temperature is shown in ¥igure 5. The curve is similar %o

the hardness curve with a maximum ¢f 50 1Q/ecm at o0% V.

The results cbtained confirm that V and No form a continucus
series of sclid solutions.

There are 5 figures and 7 references, 2 o7 whi e Scviet,
1 German and 4 English.

November 28, 195Y
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SAVITSKTY, Ya,M,: BARON, V.V.; IVAUOVA, EJ

Invootigation of the racrystallization of niobium and its
alloys. Inzh.-fiz.zhur. wo,11:28.45 1 58, (MIRA 12:1)

1. Institut metallurgit Imoni A.h, Baykova AW S85R, g.

Makva,
(Miobiun-~Matallography)
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/71200 S0V/180-59-5-25/37 |
AUTHORS: Agafonova, M,I,, Baron, V.V,, and SBavitskiy, Ye.M. [

{Moscow) m—es A A
TITLE:  Structure and Properties of Niobium-Tin Alloys

PERIODICAL: Izvestiya Akademii nauk SSSR,0tdeleniye tekhnicheskikh ' EiESS
nauk, Metallurgiga 1 toplivo,1959,Nr 5,PP 138-(-}’-1-.} gt:{g%g; e

ABSTRACT: Metallo-ceramic 'niobium of the following composition A
Twt %) was used as the starting material: Nb 98.1, - -
Ta 1.2, Ti 0,15, Fe 0,085, N 0.2, C 0.03, 0 0.2, Si 0.04
and Pb 5.10-3, and 0-1 tin (99.9% Sn). The alloys were
prepared in an arc furnace on a water-cooled copper
hearth, using insoluble tungsten electrodes, in an
atmosphere of chemically pure argon (0.6 atm pressure) .

As the boiling point of tin is lower than the melting

point of niobium (22800 as against 2415 oG), considerable
evaporation of tin occurred on melting. Therefors, 504 T
more tin was added to the charge than the calculated s
amount. The arc melting method enables niobium alloys :
with any tin content to be prepared. The authors have

card prepared ingots of 22 alloys, weighing up to %0 g. The ?
1/6 composition of the alloys is shown in Table 1. In order ’
to ensure a uniform composition the alloys were remelted W/[ :

4

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203710008-0"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203710008-0

67808
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Structure and Properties of Niobium-Tin Alloys

several times. Alloys containing up to 30% tin were
annealed in evacuated quartz double ampoules in a S8ilit
furnace at 1100 °C for 50 hours. Alloys richer in tin,
in view of their lower melting point, were annealed at
200 °C for 100 hours. One part of the alloys

(containing 85-100% Sn) were deformed by approximately
604 by cold forging, prior to annealing. The limit of
solubility of tin in niobium was determined by quenching
and testing the microhardness. Water quenching of tha
alloys was carried out in evacuated quartz double
ampoules from the following temperatures: 800 oC, (after
soaking for 100 hours) and 1100 ©C (after soaking for

50 hours). Quenching from 1400 and 2000 ©°C (after .
soaking for 20 minutes) was carried out in an apparatus
for measuring melting temperatures, quenching from

1800 ©C was carried out in the vacuum furnace TVV (after
soaking for 3 hours). Sectlions for microscopic analysis
were prepared by the usual method. Alloys containing up
to 35% Sn were etched in a mixture of HNO3 and HF (coneg)
and those containing between 35 and 100% bn, in a 30%
aqueous solution of HC1. The microhardness of the Lf/
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alloys was tested with a PMT-2 instrument, using a load
of 20 g. The hardness of the alloys was tested in a
Vickers hardness testing machine at a load of 5 kg.
X-ray investigations of annealed alloys were carried out
in a Debye camera with a Cu-irradiation., The melting
temperature of the more refractory niobium-tin alloys
was determined by the drop method, using an optical
pyrometer. The temperature was measured at which the
first drop appeared in the drilled-out centre bore of a
specimen; the ratio between the depth and the diameter
of the bore was approximately 4; this ensured
practically absolutely black body conditions, The
thermal analysis of less refractory alloys (between 30
and 100% Sn) was carried out with a Kurnakov pyrometer
which uses differential registration, in sealed quartz
ampoules. In this case the highest measured temperatuve
did not exceed 1000 °C, The determination of the rate
of oxidation of the alloys was carried out on specimens
of rectangular shape by measuring the gain in weight.
The surface of the specimen was first ground on a fine
emery paper. Then the specimens were placed in annealed
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Structure and Properties of Niobium-Tin Alloys
beryllium oxide crucibles and held there for one hour in
air, On the basis of the results obtained, which are
shown in Table 2, the thermal equilibrium diagram of the
Nb-Sn system was constructed (Fig 1). Experimental
results obtained in the investigation of the microstructure
and measurements of the mierchardness of the alloys are
shown in Figs 2 and 3 respectively. It has bean found
radiographically that the parameter changes in the solid
solution range are negligible, as the atomic radii of the
two elements are very similar., Alloys containing more
than 9.5% tin exhibit a second phase along the grain
boundaries at room temperature ?Fig 2g), consisting of the

compound Nb%Sn, which forms a% 2000 ©C in the peritectic

reaction, his compound has a complex cubic structure of
the B-W type with a lattice parameter of a = 5,29 1,

is very brittle and has a great microhardness (Hp =

900 kg/mm2). A further increase in tin content leads to
the appearance of a soft (Hp = 10 kg/mm2), low melting-
polnt tin-rich phase which melts at 232 oC, and

subsequently to a separation of the alloy into the molten
and solid states (Fig Ze, zh, and 2) (see Table 2}. /
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No intermediate phases have been observed in the system
by microscopic and X~-ray analyses. The solubility of
niobium in tin at the melting point of tin is less than
0,14, The hardness of alloys in the region of niobium-
base solid solutions increases from 150 kg/mme (for
niobium) to 300 kg/mm2 (at a maximur tin content). In
the 2-phased region the hardness continues to increase
additively until the Nb3Sny compound is formed, the
hardness of which is 903 kg/mm2 (Fig 4). The hardness of
tin-rich alloys is close to that of tin (9 kg/mm2) and
hardly increases with increase in tin content of up to
20% due to the presence of a soft tin-rich phase. In
Fig 5 the results of the measurement of the rate of
oxidation of Nb-8n alloys in the concentration range of
0-20% 8n on holding in air at 800 and 1000 ©C for one
hour, are shown. The results shown in Figs % and 5 show
that the alloys in the solid solution range of tin in
niobium have a greater hardness and resistance to
oxidation than pure niobium,

There are 5 figures, 2 tables and 6 references, of which
1 is Soviet, 1 is German and 4 are English.
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ASSOCIATION: Institut metallurgii, AN SSSR
(Institute of Metallurgy, Ac.Sc. USSR)

SUBMITTED: July 2, 1959
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E071/E135
AUTHORS: Baron, V.V., Yefimov, Yu. V., and Savitskiy, Ye.i.

(Moscaw)

TITLE: /\The Structure aud Properties of Alloys of the ’Ganadium—
ViTungsten System

PERIODICAL: Izvestiya Akademii nauk SSSR,Otdeleniye tekhnicheskikh
naunk, Metallurgiya i toplivo. 1960,Nr 1, pp 70-74 (USSR)

ABSTRACT: The microstructure, hardnesgs, plasticity. strength and
susceptibility to oxidation of vanadium-tungsten alloys
in the whole range of concentrations was investigated.
The folicwing starting meterials were used:
vanadium, 98.6% V, 0.3% C, 0.5% oxygen, 0.2% nitrogen,
0.06% sulphur and less than 0.2% of metallic admixtures;
tungsten. 99.95% Wo, 0.032% Mo, remaining oxygen and
nitrogen. Atout 40 g samples of alloys were melted in
an src¢ furnace with non-consumable tungsten electrodes in
& medium of helium under pressure cf 0.5 atm. In all
cases the content of tungsten was 1% higher than in the

Card starting charge. Cast alloys were annealed at 1100 °C
1/3 for 500 hours in double quartz sheaths, evacuated and
sealed. Specimens for the investigation were prepared Lf//
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62687
S$/180/60/000/01/009/027
E071/E135
Phe Structure and Properties of Alloys of the Vanadium-Tungsten
Systen
by ancds cutting with subsequent polishing. The
solidus temperatures were determined by the drop method,
metallographic and X-ray analyses by the usual methods,
hardness by the Vickers apparatus, plasticity and
strength on compression of specimens 4 x 4 x 6 mm in a
"Gagarin® press, and the susceptibility to oxidation on
heatirg in air by the gravimetric method (increase in
weight, or decrease in weight after mechanical or
chemical removal of the scale formed). In some cases
the srale was chemically analysed. Orn the basis of the
resulte obtained the equilibrium diagram of the system
vanadium-tungsten was ~onstructed (Fig 1). Vanadium
and tunpsten form a continuous saries of solid solutions.
The solidus and liquidus curves possess a sharply
express2d minimum at 4.5 v % of tungsten egqual o
1635 ©0C. However, rno transformations in the solid state
Card in alieys. corresponding to'this seciion oi the diagpam‘
2/3 ware pbservedn Small additions cf tungsren to Yanadlum
‘ (of tne above quoted purity) canss an increass 1n &//
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68687

S/180/60/000/01/009/027
EO71/E135
The Structure and Properties of Alloys of =he Vanadium-Tungsten
System
DPlasticity, a decrease in hardness and a small increase
in the compression strength. Further increase in the
content of tungsten causes changes in properties,
characteristic for systems with continuous solubility
in the solid state. Vanadium decreases the resistance
of tungsten to oxidation. At temperatures between 700
and 1100 °C all alloys as well as Startin metals are
strongly oxidised and require protection %Fig 3). The
microstructure of annealed vanadium-tungsten alloys is
Card shown in Fig ?. ] _
3/3 There are 3 figures and 2 references, of which 1 is
English and 1 is German. There is also a table (p 7%§;//

SUBMITTED: July 2, 1959
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s/180/60/000/004/023/027

| 8.1200 E111/E452

AUTHORS s Baron, V.V., Ivanova., K,N. and Savitskiy. Ye.M.
—t{Moscow)

TITLE: Phase Diagram and Some Properties of Alloys of the

System Niobium-Molybdenum- Vanadlum_.

PERIODICAL: Izvesgiya Akadgmll nauk SSSR, Otdelenlye tekhnicheskikh
nauk, Metallurgiya i toplive, 1960, No.4, pp.143~149
+ 1 plate

TEXT: The microstructures in the as-cast and annealed states
(Fig.1), hardness (Fig.2,5), melting points (table) were
determined for the ternary Nb-Mo-V (and corresponding binary)
=systems., The solidus isotherms are projected on the triangular
diagram and the corresponding binary fusion diagrams are-plotted
in Fig.3. A continuosus solid-solution range for the ternary
system was found. The solidus-isotherms show that the fusion
temperature of the alloys falls (from 2450 to 1800°C) as the
vanadium rises, At the niobium corner of the diagram. alloys
had the lowest hardness (105 to 220 kg/mmz). The oxidation of
the alloys at 1000 to 1200°C was al: o studied: specimens were
placed in crucibles pre-ignited to constant weight, the gain in
Card 1/2
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s/180/6o/000/004/023/027
E111/8452

Phase Diagram and Some Properties of Alloys of the System
Niobium—Molybdenum~Vanadium

weight for 1 hour's heating in air being determined, The results

(shown by curves myn in Fig.2 and 4) indicated that the best

resistance to scalin is possessed in the binary systems by

o% Mo, 5% V (at 1000°C) and 15.4% Mo, 2.4% Vv (at 1200°C): ard in

the ternary by alloys with 5% Mo, 2.8% V and 5% Mo. 5.6% V. which
ous properties, A common feature of all

Variation of scaling
a relation,

alloys,
1200°¢, There are 5 figur
3 Soviet and 5 English.

SUBMITTED: April 1. 1960
Card 2/2
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- 5/509/60/000/004/020/024
\g'YISS E111/E152

AUTHORS: Savitskiy. Ye.M.. Baron, V.V . and Yefimov. Yu.V,

TITLE: Phase Diagram and Properties of Vanadium--Chromium
Alloys :

PERIODICAL: Akademiya nauk S$SSR. Institut metallurgii.
Trudy. No.%4, 1960. Metallurgiya. metallovedeniye.
fiziko-khimicheskiye metody issledovaniya, pp.230-235

TEXT: The authors describe their work on the vanadium--
chromium phase diagram. Their starting materials were:
alumino-thermic vanadium (95.5% V. 1,0 Al. 0.15 Fe, 0 2 C. 0.3 Si,
considerable concentration of cxygen) and electrolytically refined
chromium (99.6% Cr., 0.02 Fe, 0.03 351, 0.02 N 0.002 H. 0.0023 Q).
Alloys were arc¢ melted (non-consumable tungsten electrode) under
helium, each ingot of 50 ¢ being remelted four times and analysed.
Compositions of the charges and alloys are shown in the first two
main columns of a table. Selidus and l:iquidus temperatures were
determined under argon in an apparatus constructed in the
Laboratoriya splavev redkikh c¢lementov IMET AN SSSR (Laboratory of
Alloys of Rare Elements, IMET AS USSR). Specimens were heated by
Card 1/4
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3/509/60/000/004/020/024
El111/EK152

Phase Diagram and Properties of Vanadium--Chrowmium Alloys

currert from a type OCJY-40 (0S5U-40) transformer, temperature was
determined with an optical pyrometer calibrated under similar
conditions against melting points of purec nickel titanium.
zirconium, niobium and molybdenum. I.aquidus temperature was the
reading when the specimen lost cohesion: the solidus, that when
a hole drilled in the 4 x & x 15 mm specimen fused overo.

Curves 1 and 2 1in Fag.l show plots of these temperaturcs against
wt.% Cr (the relatively low value for vanadium 1: due to
impurities). Microstructure was studicd and hardness measured on
the cast alloys and alloys annealed for 100 hours at 1100 ©C in
evacuated quartz capsules and slowly cooled. The hardness (Hk,
kg/mm?) results are shown in Fig.l; ~curves I1TI1 and IV correspond
to the cast and anncaled states respectively. and curve V gives
hardness at 1000 ©C (ennealed alloys). IHardness was det ermined
with a 50-kg load on a "pobedite" cone 1n argon at the high-
temperature which was measured with a Pt/Pt-Rh thermocouple.
Electrical resistavity of anncaled 4 x % x 15-20 mm $pecilmens was
determined potentiometrically at room temperaturce, results are
Card 2/4
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5/509/60/000/004/020/024
E111/E152

Phase Diagram and Properties of Vanadium—Chromium Alloys

shown in curve VI of 'Fig.l. The work showed that a continuous
range of solid solutions is formed. Increase in conc entration

of the second component produces a rise in both hardness and
resistivity.

.There are 2 figures,.l table and 3 English refercnces.
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Phase Diagram and Properties of Vanadium—Chromium Alloys
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88474
5/078/61/006/001/009/019
181210 B017/3054
AJTHORS : Baron, V. V., Savitskiy, Ye. M.
TITLE: éz;;;;;re‘and Properties of Niobium - Aluminum Alloys

PZRIODICAL: Zhurnal neorganicheskoy khimii, 1961, Vvol. 6, No. 1,
pp. 182 - 185

- TEXT: The state diagram of niobium - aluminum alloys was studied by
microscopic, thermal, and X-ray analyses, as well as by determinations of
the micromelting point. Fig.1 ahows the state diagram., Niobium of a purity
of 95.0% (0.5% by weight of Ta, 0.02% by weight of Fe, 0.026: by weight of
Ti, and 0.02% by weight of Si) and aluminum of a purity of 99.39% were \)&
used &3 initial materials. Table 2 g8ives ihe melting points of the alloys.

The hardness of the alloys was measured with a TMT-3 {P¥7-3) instrument

under a load of 20 g, and the electric resistance with a {J775-1 (PPTN-1)
potentiometer at room temperature. Stability to corrosion was tested by
treatment with water vapor at 40000 and 300 atm overpressure during
1000 hours. The follcwing three compounds were found by studies of the
fine structure and determinations of melting points: NhSAl‘ NbQAI, and

Card 1/4

o -
i

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203710008-0"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203710008-0
88474

Structure anc Prcperties of Niobium - Aluminum $/678/61/006/001/009/019
Alloys 3017/3054

NbAli. Solubility of alunminum in niobium is about 6% by weight of

aluminum et 212000, and 4.5% at room temperature. & solubility of niobium
in aluzinum was not observed. By addition of niobium, aluminum grains
become smaller; solid solutions are formed on the basis of compounds
ijAl and HbzAl. The compounds Nb2A1 and NbAl5 fcrm 8 eutectic at

630 + 10°¢. Nbil5 and Al form a low-melting eutectic (65600). Hardness and

electric resistance sf niobium rise with increasing aluminum content.
Alloys of niobium and aluminum show increased stapility to water vapor at
elevated temperatures and pressures (400 C, 300 atm overpressure).
Compound Nb3nl is a superconductor with a transition temperature of 17 °k.

N. Ye. Alekseyev determined the superconductivity. There are 2 figures,
2 tables, and 7 references: 1 Soviet, 1 US, 1 British, 1 Trench, and
3 German.

uctober 2, 1359
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5/137/62/000/c03/107/161
MoBO/A101

AUTHCRS: Savitskiy. Ye. M.. Baron, V. V., Yefimov, Yu. V.

TITLE: Study of the alloys vanadium-copper-carbon and vanadium-copper-
aluminum

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 3, 1962, 8-9, abstract 3156
("Tr. In-ta metallurgii, AN SSSR", 1951, no. 8, 120-127)

TEXT: Aluminothermic V (96.53), carbothermic V (983). and electrolytic Cu
mark MO (10) were taken as the starting materials. The alloys with Al were
charged with an addition of Cu to the alumothermic V, and addition of C in the
carbothermic V. The alloys were smelted in an arc furnace in a He atmosphere,
norogenized at 1,OOOOC for 100 hours, and investigated by the methods of thermal,
microscopic and X-ray siructure analyses and by the measurement of the mechanical
characteristics. The vertical sections were constructed of the V vertex of the
systemV - Cu - Al and V - Cu - C at a constant composition of 1.5% Al and C.

The solubility of Cu in the aluminothermic V at 20°C is about 7.5%, and as the
temperature increases so does the solubility, reaching a maximum {9.4% Cu) at
1,530°C. In the system V-Cu-Al one observes a wide region of lamination in

Card 1/2
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S/151/62/006/603/107/ 191
Study of the alloys vanadlum-copper-carbon . .. AOB0/A101

the liquid and the solid statgs, beginning at about 16% V. The monotectic o
temperature is equal to 1,530°C. The melting temperature of V in Cu is 1,120°C.
The limiting solubility of Cu in alloys V-C at room %emperature is about 1%,

and at 1,575°C - about 3.5%. The addition of C raises the temperature of
monotectic equilibrium from 1,530 to 1.57500 and extends the region of immisci-
bility, The lamination in V-Cu-C alloys 1is observed beginning from 11% Cu. Cu
raises the hardness and lowers the ductility of V. In V-Cu-C alloys a second
V-phase was found with a hexagonal lattice; one supposes that it is the ah-phase
“nere are 8§ references, i

Z. Rogachevskaya

[Abstracter's note: Complete translation]

Card 2/2
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5/137/62/6c0/603/105/191
_ AOG0/A101
P AV YA
AUTHORS : Baron, V. V., Agafonova, M. I., Savitskiy, Ye. M.

»

TITLE: Structure and characteristics of alloys or the niobium vertex of the

niobium-vanadium-aluminum system

PERICDICAL: Referativnyy zhurnal, Metallurgiya, no. 3, 1662, 9-10, abstract 3162
("Pr. In-ta metallurgii, AN SSSR", 1961, no. 8, 269-277)

TEXT: A study was made of the Nb vertex of the Nb-V-Al system at a content
of up to 10% V and Al, The alloys were smelted from alumothermic V (656.53),
metalloceramic Nb (99.1%) and Al (99.99%) in an arc furnace in a le environment,
were annealed at 1,100°C for 50 hours and hardened in the 7= -2 (TVV-2) furnace
at 1,6000C. Tre investigation was carried out by the methods of thermal miero-
scopic, and X-ray structure analyses, hardness measuvrements, microhardness
measurement, fire-resistance determination. The smelting temperature of the
alloys was determined by the drop test method. The isothermal section of the Nb
vertex of the Nb-V-Al system at 20°C and the vertical section at a ratio of

V : Al = 1.4 were constructed. At a content of 4% V in Nb at room temperature up

-
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Structure and characteristics ... A060/A101

to 6% Al can be dissolved. V and Al raise the fire-resistance of Nb which is
maximum in alloys with 3 - 8% V and ~~1% Al and 1.8 - 2.2 V and 3.2 - 4.8% Al.

Tnere are 7 references,

2. Rogachevskaya

[Abstracter's note: Complete translation]
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_ BAROW, V.V.; YSFDMOV, Yu.V.; SAVITSKIY, Ye.l.

Structura and properties of the venadium alloy engle in the
system vanadiun - aluminum - zirconium., Trudy Inst, met, no,8:
278-285 161, . (MIRA 14:10)
(Vanadium=-alunimm-zirconium &lloys--Metallography)
(Phase rule and equilibrium)
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AUTHORS ¢ Suvitskiy, Ye. M., Baron, V. V., Khotinszaya, A. N.

——

TITLE: Phase diagram of the system niobium-nalladium

PERTODICAL: Zharnal neorpanicheskoy khimii, v. v, no. 11, 1961,
2603-2605

TEXT: The present paper deals with the examination of hardly fuesible
2lloys on the basis of hardly fusible rare metals and precious metals.
The phase diagram of the system Nb-Pd was determined (Fig. 2a)., ‘The
compound szFd forms on the basisg of the peritectic reaction

o+
liqu +B<;?Nb2Pd (8 = solid solution based on Nb) at 1650 -259C. It has a
tetragongl c¢-phase g¢rystal lattice, The lattice constants are:
a=0.38 A, ¢ = ;.11 &3 c/a=:0.52. [Abstracter's note: One of the data
giver. for a, ¢, and a/c is wrones. From a and ¢ it follows that c/a =5.2.]

. . 2 . . . ?
The hardnesc of szPd is 578 kz/mn®, and its microhardness 1s 645 kg/mm?.

The compound 1s briitle. The Kurnakov compound Pd.Nb f.rms from the nelt
5
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APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203710008-0"



,'_>/j
:/078/61/006/011/011/013
Phase diagrum of the syetem. .. B101/B147

at 1700°C. The erystal structure o7 this phase is being studied by
Ye  T. Gladyshevskiy and P. I. Kripyakevich. Hurdness is 225 kg/mm

- 2 . -
microhardness 321 kg/mn“. The existence of these compounds 1s expressed
1n the curves plotted for the various properties of the alloys: thermo

emf (Fig. 25), hardnesgs (Fig. 28), and oxidation rate (Fig. 21). There X/
are 2 figures and 3 references: 1 Soviet and 2 non-Soviet The two /

references to English-language publications read as fol lows:
P. Creenfild, p. Beck, Trans. AIME, 206, 265 (1956); 4. ¢. Knapton,
J. of the Less Common Yetals, 2, 113 (1960).

ASSO0CIATTOY  Institu- metallurgii Akademii nauk SSSR {Institute of

L
\

Metallurgy ot the Acadeny of Sciences ySoR)

SUENIUTED March 11, 1964
Freo 2.0 Svstem No-pd. () ‘ruae Hagrar; (6) absolute thermo-en?;

Nl s N : . N
(&) Vicksrs hardness of eered samples: (4) oxidation rate at 12007, ”
Legend: (1) atomy of Srnont liguady o) therro-enf, v 00, (4 Ty, kgt
(4) oxidaztian rate, ngscn cnryg {9) No, 2 by vy bt
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ALTIIGRS ¢ savitskiy, Ye.M., Baron, V.V., and T'aAo Tsu-Tsung
Moscow)

TITLE: “ffeet of rare earth metals on the ductility of
cast nolybdenum

FERLODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye
tekhnicheskikh nauk. Metallurgiya i toplivo.
no.l, 1962, 156-159 + 1 pilate

TLEXT: The effect is examined of individual rare earth
metals on the ductility of cast molybdenum. AS starting
materials were uscd technically-pure molybdenum (99,9 purce),
Mischmetall, lanthanum, praseodymium, neodymium, gadolinium and
ittrium, the addition range being of 0.2-5% by weight. Test
alloys (60 g) were prepared in an arc-turnace with a non-
consumable electrode, in the atmosphere of helium under a
pressure of 250 mm lIg. In order to ensure homogeneous
composition, each test alloy was re-melted three tiwes. The
specimens were vacuum-annealed at 1450 °C for one hour, after

Card 1/ &4
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Effect of rare earth metals on ... EO%0/E135

which they were subjected to chemical analysis, examined
microscopically, tested Tor hardness and investigated with
regard to the transition temperature into the brittle state,
According to chemical analysis, 80 to 9C% of thc rare-earth
metals added to the initial charge are lost through evaporatiomn,
Microscopic examination revealed that the grain size of cast Mo
is not affected by the addition of rare~earth metals. Test
results are recported in detail and show that small additions of
Mischmetall, lanthanum and cerium { < 0.15%) lower the Vickers
hardness of cast nolybdenum from 175 to 1350 kg/mm2, At
comparatively high additions ( > 0.15%) of the rare earth metals,
traces were obscrved of a second phase but no reduction in the
hardness of molybdenum. The transition temperature into the
brittle state in cast molybdenum was found to drop sharply at
low additions of Mischmetall, lanthanum and cerium, but this
trend was reversed when the quantity of the addition was increased
(more than 0.15%). The highest improvement in the ductility of
molybdenum was achieved by the addition of lanthanum, The
transition temperature of Mo - 0.1% La alloy is close to room

Card 2/ 4
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temperature, i.e. it is about 500 o¢ lower than that of
comrercially-pure molybdenum. The transition temperature of }o
alloy with 0.01-C.03% Nd or Pr is below room temperature.
ilowever, with 0.07% kr, the transition temperature rises to

420 ©C; this is explained by the appearance ol the sccond phase.
The transition temperature of Mo-0.01l% Gd alloy is 130 ©C, rising
to over 600 °C with an increasc of Gd content to G.15%.
Similarly, small additions of Y lower the hardness and transition
temperature of cast Mo, although to a lesser degree than other
rare—earth metals. The transition temperaturc of Mo-0.15% Y
alloy is above 600 ©C. The effect of small additions of

p rasecodymium on the hardness and transition temperature of cast
molybdenum is analogous to thosc of Mischmetall, lanthanum and
cerium additions. The prascodymium and neodymium concentrations
in the alloys possessing the lowest transition tempecrature into
the brittle state are lower than the corresponding contents of
the other rare-earth metals here examined., The authors conclude
that small additions of Mischmetall, lanthanum, cerium,
prasecodymium and neodymium lower the hardness and especially the
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ductile-to-brittle transition temperaturc of technically-pure
cast molybdenum. This eftfect is ascribed to a refining action
of rare ecarth metals on the penctration type (interstitial)
impurities in molybdecnum in consequence of a high chemical
reactivity of rare earths. The appearance in the alloys of a
second phase leads to a reverse effect, i.e, the transition
temperature is increased. The addition of 0.08% La, 0.01% Nd
and 0.03% Pr to cast molybdenum was found to have the greatest
beneficial effect on =ts ductility and reduces its transition
temperature by about 500 °C. Attempts to cold-roll specimens
of this molybdenum failed, however. The solubility of rare-
earth metals in molybdenum was found not to exceed Qe 15,

There are 5 figures aad 1 table,

SUBMITTED: July 2, 1961

Effect of rare carth metals on ...
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AUTHORS : Savitskiy, Ye.M., Baren, V.V. and Ivanova, K.N.{Moscow)
—_—
TITLE: Melting diagram and some properties of niobium-
molybdenum-tungsten alloys

PEZRIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye
tekhnicheskikh nauk, Metallurgiya i toplivo, no.2,
1962, 119-125

In spite of the fact that the structure and properties
of the- ternary Nb-W-Mo alloys are of a considerable practical
intervst because of the good refractory characteristics of the
constituent elements, practically no studies have been made in
this field, with the exception of investigations of the phase
equilibrium composition diagrams of the binary alloy systems
involving the same threce elements, The purpose ol the present
investigation was therefore to construct the phase equilibrium
diagram of the Nb-Mo-W system and to examine the propertics of
some of its alloys. As the starting materials Nb {(99,5% pure),
o {99.99% pure) and tungsten (99.9% pure) were used. The test
alloys were prepared by the arc-melting technique in a furnace
Card 1/4 '
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with a non-consumable tungsten electrode in an atmosphere of
nurified helium under a pressure of 400 mm Hg. To ensure
equilibrium conditiowns, the test alloys were re-melted four to
five times. The composition of the test alloys was controlled by
weighing,and chemical analysis was resorted to only if the
difference in the weight of the specimens differed by more than
0.:-0,0% from the weight calculated for the required compositiouns.
The cast specimens were homogenization annealed at 1000°C for

5C0 nhours in evacuated quartz ampoules. The etchants used wcre (4
the same as for pure metals except that the concentration was -2

adjusted to suit the test alloy examined. Niobium was ectched with
a mixture of hydrofluoric and nitric acids, molybdenum with a
mixture of sulphuric and nitric acids and tungsten by means of a
mixture consisting of potassium ferrocyanide, caustic soda and
water. Lattice paramcters of crystals of the ternary solid
solutions were determined by mcans of X-ray analysis on specimens
.nnealed at 1000°C for 2000 hours and quenched from the same
temnerature., Measurement of hardness at room and elevated
temperatures (1000°C), as well as microstructural analysis, were
Card 2/4%
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carried out on specimens of alloys from the Nb-Mo-W corner with
constant molybdenum concentrations of 5, 10, 20, 30, 40, 60 and
75 weight %. In the cast state, the alloys had the character-
istic dendritic structure of solid solutions; in the annealed
state they were single-phase. No new phases were observed after
annealing. On the basis of microstructural analysis of the

'as cast' and annealed specimens, determination of the melting
points and X-ray examination data, the melting diagram was
constructed of the Nb-Mo-W system. The existence was established
of an unlimited solubility of the components of the system in
the liquid and solid states. Isotherms of the solidus alloys
showved that the melting temperature drops from 3200°C to 2400°C
with decreasing tungsten concentration in the alloys. In the
concentration range investigated, the alloys containing about
70-90% Nb (remainder Mo and W) were found to have the lowest
drop in strength at 1000°C. The highest resistance to oxidation
was found in binary niobium-base alloys with 10-15% Mo and
15-30% W (by weight). The highest resistance to oxidation among
the ternary alloys was shown by niobium-base alloys containing

Card 3/4
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not more than 20 wt.% W and 10 wt.% Mo, Consequently, the most
promising and most refractory alloys for service in the
temperature range up to 3200°C are the alloys in the niobium
corner of the Nb-Mo-VW ternary system, Thore are 6 figures.

SUBMITTED: May 27, 1961
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AUTHORS: Savitskiy, Ye.M., Baron, V_V,, and Yefimov, Yu.V.
(Moscow) —

TITLE: The effect of cerium on plasticity of vanadium

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye
tekhnicheskikh nauk. Metallurgiya i toplivo,
no.3, 1962, 107-113

TEAT: The object of the present investigation was to explore
the possibilities of achieving the removal of N, O and S from
vanadium and thereby improving its placticity, by addition of
cerium to vanadium melts. Both alumino- and carbo-thermic
vanadium was used in the preparation of experimental samples
(10-15 g in weight), which were melted in a tungsten arc furnace
with water-cooled copper hearth in an atmosphere of pure helium
at 0.9 atm. The proportion of cerium added varied from 0.2 to
507> wt. Each sample was remelted four times to ensure -
homogeneity of the metal. The buttons obtained in this manner
were mechanically descaled and the vanadium-rich layer, separated

Card 1/ 4 77
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The effect of cerium on plasticity.., g{;g%f%ooo/ooz/ow/om

from the cerium layer, was used to conduct chemical and gas
analyses, metallographic examination, hardness measurements,
compression tests and cold rolling tests. The conclusions were
as follows. 1) Cerium has limited solubility in both solid

and liquid vanadium. The liquid miscibility gap begins at
0.2-0.3 % wt, Ce, and the solid solubility of Ce in V is less
than 0.1 % wt. 2) Addition of Ce to V melts brings about a
considerable decrease in its oxygen, nitrogen and sulphur content
and causes a corresponding improvement in its plastic properties..
This is demonstrated in Table 3, where some data for Ce-treated
carbo-thermic vanadium are given, It should be pointed out that
complete purification of the melt cannot be achieved in one
operation since a state of equilibrium is reached between liquid
vanadium, cerium, and the slag; further decrease in the oxygen
content in vanadium can be attained only by repeated removal of
slag and addition of cerium until the required degree of purity
of the melt is attained. Sample melt in Table 3 underwent five
such operations. 3) The carbon and metallic impurities content
in vanadium is not affected by Ce additions. 4) When large Ce

Card 2/8 .,
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additions are required to purify heavily contaminated vanadium;
difficulties may arise in melting the charge, owing to the
formation of a thick layer of (mainly CeO0p) slag which either
weakens, or even breaks, the arc, particularly when large
(500-600 g) batches of vanadium are treated.

There are 3 figures and 6 tables,

SUBMITTED: September 18, 1961

The effect of cerium on plasticity..
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BARON, V.V.; YEFIMOV, Yu.V,; SAVITSKIY, Ye.M,
Effect of carbon, oxygen and nitrogen on the recrystallization
of carbothermic vanadiun, Iasl, splav, tsvet, met. no.3:103-115

162, (MIRA 15:8)
(Vanadium--Metallography)
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B110/B138
Y AERAxs:
AUTHORS s Savitskiy, Ye. K., 3aron, V. V., Yefimov, Yu. V,
TITLE: Constitution diagram of the vanadium - cerium systenm

PLRIODICAL: Zhurnal neorganicheskoy khimii, v. 7, no. 3, 1962, 701 - 703
'Li?: The constitution diagram of the vanadiua - cerium systuen with up
to 504 by weight cerium was investigated by macrostructural, micro-
structural, thermal, and X-ray diffraction analyses, and by microhardness
tests. Carbothermic V (99.766%) and metallic cerium (9B.8;) were fusecd
in an electric arc furnace in He atmosphere at 0.9 atm. Alloys with up
to 1w by weight of cerium were anneasled for 100 hrs at 1100°C, and those
with higher Ce content for 200 - 250 hrs at 750°C. A second cerium-rich -7
layer appeared at 0.2 - 0.3% of Ce. The vanadiun-rich layers were single-
phase. Ce was only slightly soluble in V (maximum 0.1:) and independent
of temperature., Mcasured on a T[MT-3 (PMT-3) apparatus at 100 g micro-
hardness incressed from 150 to 165-170 kg/ma“ when 0.05 - 0.1% Ce was added
Using the drop method of measuring melting point (I=v. AN SSSR, Otd. tekhn.
n., no. 4, 36 (1958)) the monotectic equilibrium point was found to be
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close to the melting poirt of v (1885 t 159C). V raises.the nelting point
of Ce by only 5 - 70cC, apparently forming s peritectic, and lowers the
temperature of the Polymorphous Y= 6 Ce transformation by 20-259C, fThe
fusion of commercial V, containing O? and N2 impurities, with Ce reduces

hardness and increases ductility in the cold state by reducing the 02 and
NZ‘ Ce-refined V can be cold-rolled up to 95% deformation. There are

2 figures ang 4 referencess 3 Sgoviet and 1 ncn-Soviet. The reference to
the English-language publicztion reads asg follows: 5. 4, Komjathy,

R. H. Read, W. Rostoker. Fhase relationships in selected binary and ternary
Vanadium - base alloys systems. Armour Research Foundation of Illinois
Institute of Technology. Wadc Technical Report 59 - 483, p. 6 - 15,
January 1960.

SUBNITTED: September 16, 1961
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V. V. Yefimov, Yu. V

Investigation he system vanadiun

Znurnal nedrganicheskoy xhiunii, v, 7,
1117-1125

[S2S
Dl )
&

;‘_u .

343

ran of ihe system V-- Lo - §% was plotted
mierosiructural aralysis, ang cicerohardness
ts: (1) lNo new ternary compounds are forzeg
from thet of binary V and Mo siliciges, %/
A4 i D
vrS].7 v

rel coapounda V,)Si and LioBSi, as well as

[+

and ;05512, continuous series of solid solutions are formed in which
the Si content varies by 1 to 24. The Tange oI the hozogeneous
ternary solid solution (V,}.Io)SSi3 extends above 15000C toward higher Si

3
4

contents. (3} The ternary eutectic (V,HO)SS'

13-
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